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ABSTRACT 

PURPOSE: To restrain the grain boundary diffusion of Al atoms as the cause 
of an electromigration, to enhance an EM-resistant property and to enhance 
reliability further by a method wherein a two-layer structure by a metal 
nitride film and a metal tungsten film is used for a high-melting-point 
metal compound. 

CONSTITUTION: As the process to form an interconnection layer for this 
semiconductor device, nitrogen gas is first introduced into a sputtering 
apparatus, a reactive sputtering operation is executed under a condition at 
a substrate temperature of 200 deg.C by using a mixed gas of argon and 
nitrogen, and a titanium nitride film (TiN) 203 having a film thickness of 
1000 angstroms is formed. TiW 204 is sputtered to its upper layer, and a 
titanium tungsten film having a film thickness of 500 angstroms is 
obtained. When TiW having a comparatively large grain size is used for the 
upper layer of TiW having a very small grain size in this manner, the grain 
size of an Al alloy film can be controlled and the Al allay film whose 
grain size is larger than that of TiN can be obtained. Thereby, the grain 
boundary diffusion of Al atoms as the cause of an electromigration is 
restrained, and a multilayer interconnection whose reliability is high can 
be obtained. 
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